Summary. An Introduction.
Introduction.
The development of techniques for the dilution, deep-freezing and artificial insemination of bull semen has made a major contribution to cattle breeding and production. Although the procedures used are commercially acceptable, they could be improved. Fertilisation failure may occur in up to 15 % of apparently healthy females and in up to 40 % of animals that have failed to conceive after several inseminations (Tanabe and Casida, 1949 ; Tanabe and Almquist, 1953 ; Kidder et al., 1954 ; Bearden, Hansel and Bratton, 1956 ; Boyd et al., 1969) . Fur- thermore, insemination at an inappropriate time relative to ovulation is known to reduce fertility (Trimberger, 1948 ; Deas, 1970 ; MacMillan and Watson, 1975a, b ; Robbins et al., 1978 ; Foote, 1979) , partly because the proportion of eggs fertilised is reduced, but also because those eggs fertilised after a postovulatory delay are more likely to die during embryonic development (Casida, 1950 (Hunter, 1984) . Previous studies in this species have used counts of spermatozoa in flushings (VanDemark and Moeller, 19511, smears (Dauzier, 1958) and histological preparations (Thibault, G6rard and Heyman, 1973) (Dauzier, 1958 ; Thibault et al., 1973 which species no eggs were fertilised after ligation at 4 or 6 hr, but 30 % and 100 % were fertilised following section 8 and 10 hr after mating, respectively (Hunter, Nichol and Crabtree, 1980) . These results suggests that in cattle the process of establishing the functional population in the oviduct had begun by 6 hr after mating, but was incomplete even a further 6 hr later. The rate of loss of viable spermatozoa from the oviduct could also influence the proportion of eggs fertilised. It is possible that spermatozoa capable of fertilisation were present in the oviduct 6 hr after mating, but were lost subsequently into the peritoneal cavity. Nevertheless, serial histological studies suggest a negligible passage of spermatozoa into the ampulla early in oestrus (Dauzier, 1958) and sections of the tract (Thibault, 1973 ; Thibault et al., 1973) A phase of rapid transport has been described in two other species in which semen is deposited in the vagina during mating : the sheep (Mattner and Braden, 1963) and the rabbit (Overstreet and Cooper, 1978a) . In both of these studies, great care was taken to prevent contamination of fluid from one region with spermatozoa from a different segment of the reproductive tract. These observations contrast with the respective estimates of 3 hr and 10 hr as the time required for a population of spermatozoa capable of achieving normal fertilisation to be established in the oviducts of rabbits (Adams, 1956 ) and ewes mated early in oestrus (Hunter et al., 19801. The phenomenon of very rapid sperm transport has been investigated most thoroughly in rabbits, in which species it was found to be initiated by components of the seminal plasma (Overstreet and Tom, 1982 (Overstreet, 1983) . There is also a need for further research in sheep and cattle to re-examine the extent of very rapid transport and to define the mechanism if it occurs.
In sheep there is an increased rate of movement of spermatozoa to the oviduct if Al or mating occurs late in oestrus (Killeen and Moore, 1970 ; Hunter et al., 1982) , and evidence that spermatozoa move from the isthmus to the ampulla at the time of ovulation (Hunter et al., 1982 ; Hunter and Nichol, 1983) . The present observations provide a framework within which to analyse these later stages of sperm transport in cattle.
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